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[016] The compositions of the invention can be in any form compatible with topical 
application to the surface of the mucosa of the bucal cavity. These compositions will 
preferably take the form of an emulsion of the oil-in-water or water-in-oil type, a cream, an 
ointment, a milk or a gel, particularly an oily gel based on colloidal silica. 

[017] Nevertheless, the preferred form of compositions of the invention is that of an oily gel 
based on colloidal silica. 
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[031] In the treatment and prevention of different affections of the bucal cavity given above, it 
will be used compositions which can be in the form of an emulsion of the oil-in-water or 
water-in-oil type, a cream, an ointment, a milk or a gel. Nevertheless, a particularly 
advantageous form will be that of an oily gel based on colloidal silica. 
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Claims 

9. Use according to one of the claims 1 to 8, characterized in that said composition is in the 
form of an emulsion of the oil-in-water or water-in-oil type, a cream, an ointment, a milk or a 
gel, particularly an oily gel based on colloidal silica. 

10. Use according to claim 9, characterized in that said composition is in the form of an oily 
gel based on colloidal silica. 



Original Contribution 



Efficacy of a New Oral Lubricant Solution in the 
Management of Psychotropic Drug-Induced Xerostomia 

A Randomized Controlled Trial 

Stephana J. Mouly, MD, PhD,'' Jean-Baptiste Oder, MAf Yves Tillet, PharmDX 
Anne-Claude Coudert, PharmD^ Frantz Oberli, PhD,\\ 
Phillip Preshaw, MAIf cind Jean-Frangois Bergmann, MD^ 



Objective: Xerostomia is a subjective sensation of mouth dryness 
often occurring as an unwanted effect of psychotropic drugs. 
Methods: The clinical efficacy and acceptability of a new 
oxygenated glycerol triester (OGT) oral spray ( I or 2 sprays up to 
4 times daily) in the treatment of xerostomia was compared with 
those of a commercially available artificial saliva substitute (ASS 
[Saliveze]) in a 2-week:, open-labeled, randomized, parallel-group 
study. Clinical assessment of xerostomia included evaluation of 
mouth dryness by means of a 10-cm-long visual analog scale, 
objective blinded assessment of the oral tissue condition by a dental 
hygienist by means of a 4-point ordinal scale, and subjective 
patient-based assessment of dry mouth symptoms by means of 
dichotomous responses to a questionnaire. [Day 14 — baseline] 
patient-based mouth dryness score was the primary end point. 
Results: Seventy-four patients (41 women and 33 men, 44 ± 15 
years) undergoing long-term psychotropic drug treatment were 
consecutively enrolled. At day 14, OGT resulted in better efficacy 
than ASS in mouth dryness score (mean difference, 1.2 ± 0.4; P = 
0.006), speech difficulties (mean difference, 1.2 ± 0.4; P = 0.005), 
taste (mean difference, 1,1 ± 0.4; P ~ 0.02), and overall mouth 
condition (mean difference, 1.4 ± 0.9; P = 0.005). Taste of OGT 
was better than that of ASS (mean difference, 1.4 ± 0.6; P = 0.04), 
as was OGT acceptability (mean difference, 1.4 ± 0.9; P = 0.005). 
Conclusion: Oxygenated glycerol triester lubricant oral spray was 
superior to a commercially available ASS in improving xerostomia 
and overall condition of the oral tissue. 

(J Clin Psychopharmacol 2007;27:437-443) 
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Saliva plays a fundamental role in the maintenance of oral 
health and homeostasis. Lack of saliva predisposes 
individuals to oral symptoms and oral disease. Xerostomia 
is defined as the subjective sensation of dryness of the 
mouth that may or may not be associated with a marked 
decrease in saliva secretion and may frequently occur as 
an unwanted effect of psychotropic drugs. ^-^ Xerostomia is 
commonly associated with oral symptoms such as taste 
disturbances, bad breath, and mouth ulcers^ and affects oral 
functions such as speech, chewing, and swallowing.^*^ As a 
result, there is alteration in the microbial colonization of the 
oral cavity, reduction in prostheses retention, mucosal 
dehydration, and reduced lubrication in the oral mucosa.^ 
These complications manifest as extensive dental caries, 
candidiasis,^ mucosal atrophy and burning sensation, diffi- 
culty in denture retention,^ compromised speech and 
swallowing, and reduced or altered taste sensation, thus 
restricting daily activities, along with a negative impact on 
quality of life.^ 

Management of xerostomia includes symptomatic 
relief, prevention or correction of the sequelae of saliva 
hypofunction, and treatment of any underlying disease. 
Adequate hydration of the oral tissues (frequent sips of 
water) is the standard treatment of xerostomia. Indeed, drug- 
induced xerostomia can sometimes be alleviated with 
chewing gum or taste stimulation using gustatory substan- 
ces. ^""^ Other products available in the management of 
xerostomia, especially radiation-induced xerostomia or xero- 
stomia occurring after removal of the salivary glands or in 
patients with Sjogren syndrome, include drugs known to 
stimulate the production of saliva such as pilocarpine or 
cevimeline.^ However, in some patients with drug-induced 
xerostomia, it may no longer be possible to stimulate the 
normal saliva f!ow rate. In these patients, artificial saliva or 
saliva substitutes become the proper therapy.^ The latter are 
usually formulated to be close to natural saliva in compo- 
sition. They are typically based on aqueous electrolyte 
solutions and may contain animal mucins or carboxyme- 
thylcellulose. Mucin-containing saliva substitutes tend to 
result in slightly better improvement in xerostomia symp- 
toms as compared with carboxymethylcellulose-containing 
saliva substitutes, but with poor acceptability by some 
patients.'^ 
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Oxygenated glycerol triester (OGT) oral spray 
(Aequasyal; Eisai SAS, Paris, France) is a new oral lubricant 
for the treatment of dry mouth. Oxygenated glycerol triester 
is supplied as an oral spray and contains no pharmacological 
ingredients but a lubricant compound, OGT (94.4%), silicon 
dioxide (1.5%), and alimentary-grade flavoring agents 
(4.1%). Because of the presence of OGTs and silicon 
dioxide, OGT spray has the property of adherence to the 
oral mucosa, forming a lipid film that protects against 
mechanical trauma and may help to reduce oral tissue 
moisture loss and inflammation. To a lesser extent, OGT oral 
spray may slightly stimulate saliva production because of the 
presence of small amounts of flavoring agents.''^ ' ^ In the 
current study, we h3q)othesized that OGT oral spray, as an 
oral lubricant, may be effective in the subjective relief of 
dry mouth symptoms and objective signs of dry mouth 
in patients with xerostomia induced by long-term 
treatment with psychotropic drugs. 

PATIENTS AND METHODS 

Materials 

The study was sponsored by Laboratoires Carilene 
(Montesson, France). Oxygenated glycerol triester oral spray 
was provided by the study sponsor (Laboratoires Carilene, 
Montesson, France). The positive control artificial saliva 
substitute (ASS [Saliveze]), also provided by the sponsor, is 
an aqueous electrolyte-containing solution (calcium chloride 
0.15 mg/mL, magnesium chloride 0.05 mg/mL, sodium 
chloride 0.05 mg/mL, potassium chloride 1.2 mg/mL, 
sodium phosphate 0.28 mg/mL, and sorbitol 30 mg/mL) 
purchased fi-om Wyvem Medical Limited (Herefordshire, 
UK). Each bottle of OGT and ASS contained 20 and 50 mL 
of solution, respectively. 

Subjects, Aim, and Study Design 

Our objective was to evaluate the clinical efficacy and 
acceptability of OGT oral spray in the relief of symptoms of 
xerostomia as compared with ASS. The latter was chosen as 
the reference product because it is a standard CE-marked, 
commercially available treatment of dry mouth and supplied 
as an oral spray similar to OGT. 

A 2-week, randomized, parallel-group (to avoid any 
period, treatment, or carryover effect), open-labeled design 
was used. The open-labeled study design was chosen in 
the current trial because of the different texture of the 2 
products (ASS is an aqueous solution, whereas OGT is a 
rather viscous oral lubricant). Patients, 18 years and older, 
treated with various psychotropic drugs and complaining 
of dry mouth, with confirmed low saliva output using a 
sialometer (test of saliva weight absorbed <0.5 g/5 min) at 
baseline and after stimulation by chewing gum (showing 
a mean saliva flow rate of <0.16 and <0.5 mL/min, res- 
pectively),^'*'**^ were enrolled after written informed 
content was obtained and then randomly assigned to either 
OGT or ASS spray treatment for 2 weeks. They were not 
allowed to use any other products for the treatment of dry 
mouth but could take sips of water. They were also 
allowed to use other mouth care products if needed (eg. 



topical analgesics, topical antiseptics, antiftmgal treat- 
ments). The randomization was based on a permuted 
blocks-of-4 design. 

Demographic data and history of dry mouth were 
recorded, including details of the psychotropic treatment 
and histor>' of psychiatric diseases. Patients completed a 
questionnaire to record symptoms of xerostomia at base- 
line (DO). Objective assessment of the oral tissue 
condition was recorded by a dental hygienist in a blinded 
fashion using a 4-point ordinal scale and included assess- 
ment of the lips, tongue, hard and soft palate, gingiva, 
mucobuccal fold areas, buccal mucosa, and floor of the 
mouth. ^'** Each patient was given 2 bottles of either OGT or 
ASS, to ensure they had adequate quantities for the entire 
study. They were instructed to use 1 or 2 sprays of 
the assigned product up to 4 times daily, as necessary. 
The bottles of spray were weighed before dispensing to 
the patients and at the end of the treatment period to 
assess the quantity of product used and treatment 
adherence. This study was conducted in accordance with 
the Declaration of Helsinki and approved by the research 
ethics committee of the Cimiez- Victor University Hospital, 
Nice, France. It was registered with the ClinicalTrials.gov 
registry (no. NCT00332618). 

Clinical Measurements and Questionnaires 

The primary outcome variable was patient-based dry 
mouth score as evaluated by means of self-rated 10-cm- 
long visual analog scale (VAS) scores recorded at day (D) 
0 and D14.^'^^ Anchor points of the VAS score were 0, 
representing normal (ie, no dry mouth symptoms), and 
10, representing "the worst imaginable" dry mouth 
symptoms. The latter was chosen as the primary end 
point because it was a specific, sensitive, and reprodu- 
cible criterion, consistent with the main objective of the 
current clinical trial. Secondary outcome variables 
included subjective perception of changes in other dry 
mouth symptoms (ie, chewing, swallowing, and speech 
difficulties as well as taste and burning sensations) using 
self-rated lO-cm-long VAS. In addition, oral tissue 
condition was recorded by the dental hygienist in a 
blinded fashion at D14 (redness and dryness of the 
tissues, degree of inflammation) using a 4-point ordinal 
scale, as previously described.^'* ^ The scale was calibrated 
as follows: 0 = none, I = mild, 2 = moderate, and 3 = 
severe defect. The dental hygienist who evaluated each 
patient was blind to the treatment. Results were expressed 
as mean score ± standard deviation. (SD) obtained in the 
respective treatment groups. 

Subjective assessment of xerostomia was performed at 
baseline and at D14 using dichotomous responses to a 
previously validated questionnaire* and included several 
criteria such as diurnal and nocturnal mouth dryness, sleep 
disturbances due to mouth dryness, bad taste sensation, and 
use of saliva substitute, as well as'questions indicating social 
life restrictions, that is, "Do you avoid speaking to people 
because of your dry mouth?" and "Do you stay home 
because of your dry mouth?" 
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Evaluation of Treatment Tolerance 
and Acceptability 

Treatment tolerance, acceptability, and taste were 
evaluated by means of a self-rated lO-cm-long VAS. 
Adverse events were recorded by the investigator. 

Statistical Analysis 

Statistical analysis was implemented in SPSS v. 12.0 
for Windows (SPSS Inc, Chicago, 111). Data were pre- 
sented as mean ± SD of the [D14 - baseline] differences 
for VAS scores and 4-point ordinal scales, respectively. 
Two-tailed comparisons of [D14 - baseline] differences 
in primary and secondary end points were made between 
treatments with respect to demographic and efficacy 
parameters, according to the intent-to-treat principle. 
Because of the lack of any published data regarding the 
efficacy of OGT oral spray, the power calculation was 
estimated based on data derived ft^om previously published 
studies of treatments for xerostomia.' ^ Hence, assuming 
a within-group SD of 1 cm in the VAS score, a power of 
85%, and a type I error rate of 0.05, a sample size of 33 
patients in each treatment arm was required to demon- 
strate an effect size of 0.75. Allowing for a dropout rate 
of approximately 10%, the target was set for 74 patients 
to be recruited in the current study. To compare the 
effectiveness of one product against the other with respect 
to continuous variables relating to effectiveness of spray 
at D14, the [D14 - baseline] differences in primary and 
secondary end points were compared using a 2-tailed, 
unpaired Student t test; or Fisher exact tests were used 
to determine the significance of differences (if any) 
between dichotomous response variables between the 2 
treatment groups, where appropriate. A 2-tailed, independ- 
ent Mann-Whitney U test was used to determine the 
significance of differences (if any) in the objective assess- 
ments of oral status between the 2 groups. Given that some of 
the objective assessments of oral status were related to each 
other and to increase the number of patients per item, a fixrther 
analysis was performed, combining related data, that is, 
assessment of overall dryness of mouth that included assess- 
ment of dryness, infianunation, redness, stickiness, dullness 
of oral mucosa, and severity of mucositis. This combination 



was assessed using Cronbach a internal reliability scale. A 
P value of 0.05 was set as the level of statistical 
significance for each comparison performed. 

RESULTS 

Demographic Characteristics at Baseline 

Among the 96 patients approached to participate in the 
study, 74 (41 women and 33 men) signed the written 
informed consent before being enrolled. All but two 
completed the study. Mean age (44 ± 1 5 years; range, 1 8- 
88 years), weight (66 ± 14 kg; range, 32-1 10 kg), and height 
(167 ± 9 cm; range, 140-186 cm) did not differ between 
treatment groups (respectively, P > 0.1, 2-tailed, unpaired 
Student t test). Likewise, sex ratio did not differ between 
groups (P = 0.64, test). Bipolar disorder was noted in 50% 
of patients. Remaining psychiatric disorders for which 
patients received psychotropic drugs included depression in 
26% of cases, schizophrenia in 7% of cases, social anxiety 
disorders and obsessive-compulsive disorders in 7% of 
cases, and major anxiety in 3% of cases. Fifty-three drugs, 
totaling 221 prescriptions (ie, 2.99 drugs per patient), were 
taken by the 74 patients at the time of the study. These 
included antidepressants in 59 cases (citalopram, clomipra- 
mine, paroxetine, sertraline), benzodiazepines in 55 cases 
(bromazepam, dipotassic clorazepate, prazepam), antipsy- 
chotics including neuroleptics in 47 cases (cyamemazine, 
olanzapine, risperidone), hypnotics in 36 cases (Zolpidem, 
zopiclone), meprobamate in 1 1 cases, anticonvulsants and 
lithium carbonate in 8 cases (carbamazepine, lithium 
carbonate, valpromide), and levodopa in 5 cases. Medical 
history was otherwise unremarkable except for alcohol abuse 
in as much as 10% of patients. Hyposalivation was 
objectively confirmed upon enrollment by measurement of 
saliva output (in milliliters per minute) using a sialometer, 
showing a mean saliva flow rate less than the normal border 
of 0.16 mL/min (see Patients and Methods), and did not 
differ between treatment groups (0.04 ± 0.2 vs. 0.03 ± 0.2 
mL/min). Eleven patients (15%) were using a saliva 
substitute at the time of the study. Seven of these used 
anetholtrithione (Sulfarlem S25), whereas the 4 remaining 
patients preferred chewing gum. 



TABLE 1. Mean [D14 - Baseline] Differences in Primary and Secondary End Points, as Determined Using Self-rated 10-cm VAS 
for Assessment of Dry Mouth Symptoms, According to Treatments 



Items* 


[D14 

OGT (n = 37) 


- Baseline] Difference, cm 

ASS (n = 37) 


Mean Between-Treatment 
Difference, cm 


Mouth dryness 


-5.8 ± 2.8 


-4.6 ± 2.3 


1.210.4* 


Chewing difficulties 


-4.3 ± 3.5 


-3.3 ± 2.7 


0.5 ± 0.8 


Swallowing difficulties 


-4.8 ± 2.9 


••f -4.0 ± 2.8 


0.5 ±0.1 


Speech difficulties 


-5.7 ± 2.7 


-4.5 ± 2.3 


1.2 ±0.4* 


Taste 


-4.5 ± 3.4 


-3.1 ±2.8 


1.1 ±0.4* 


Burning sensation 


-2.7 ± 2.6- 


-2.9 ± 3-2 


O.I ±0.3 



*[D14 - baseline] difTerences and between-treatment difference scores are presented as mean t SD. 

*P - 0.006 for mouth dryness, P = 0.005 for speech difficulties, and P - 0.02 for taste (2-tailed unpaired Student / test). 
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At baseline, most patients complained of severe dry 
mouth (>8 cm), as measured by a 10-cm-long VAS (Table 1). 
Fifty-five percent (41/74) of them were wearing a denture 
(21 in the OGT group and 20 in the control group). Denture 
retention was affected by mouth dryness in only 28.6% 
(6/21) and 20% (4/20) of patients in the OGT and ASS 
groups, respectively (P = 0.72, Fisher exact test). Ninety- 
nine percent of patients presented with moderate to severe 
dry mouth according to the dental hygienist's objective 
assessment at baseline. Likewise, 96% of patients presented 
with oral mucosal inflammation, more than half of them 
being moderate to severe. Thirty-three percent (24/74) of 
patients presented with severe mucositis, and 51% of patients 
presented with at least I abrasion of the oral mucosa. Overall, 
only 4 patients in each treatment group had moderate (n = 3) to 
severe (n = 1) oral abrasions. Seventy-eight percent (55/74) of 
patients presented with damaged lips and/or thickened tongue. 
Almost 50% of patients treated with OGT oral spray had mild 
lip damage as compared with only 1 9% of patients treated with . 
ASS, Conversely, 48.6% of patients in the control group had 
moderate or severe lip damage as compared with 32.4% in the 
OGT group (P = 0.02, Fisher exact test). Sixty-one percent 
(45/74) of patients presented with viscous saliva. Moderate 
or severe viscous saliva, however, was noted in less than 25% 
of patients and did not differ between treatment groups 
(Table 2), In addition, 73% (54/74) of patients had moderate 
to severe speech difficulties related to dry mouth. 

Efficacy of OGT Oral Spray Based on the 
Primary and Secondary End Points at D14 

All but 2 patients (72/74) completed the study. Data 
were lacking for I patient (ASS group) at D14. Another 



patient (OGT oral spray group) was excluded because of 
protocol violation. These patients, however, were included 
in the final analysis according to the intent-to-treat principle. 
Data regarding these patients were estimated based on the 
mean (continuous variables) or median (nominal variables) 
of the respective treatment group. Of the 6 symptoms self- 
rated on a lO-cm-long VAS at D14, OGT resulted in 
significantly better efficacy than ASS in 3 items, that is, 
mouth dryness {P = 0.006), defined as primary end point, 
speech difficulties (P = 0.005), and taste improvement {P = 
0.02), after adjustment for differences at baseline (Table I). 
The sensation of improvement started on the second day of 
treatment in 55% and 83% of patients in the ASS and OGT 
groups, respectively, and lasted up to 4 hours after each oral 
spray for the majority of patients. 

D14 Patient-Based Assessment of Symptoms 

At baseline, 99%> and 66% of patients complained of 
diurnal and nocturnal mouth dryness, respectively. Almost 
45% of them woke up because of mouth dryness. Likewise, 
65% of patients had a bad taste in their mouth. No difference 
was noted between treatment arms at baseline (P > 0,2, 
Fisher exact test). At D14, OGT spray improved chewing, 
swallowing, and speech in 73%, 65%, and 60% of cases, 
respectively, as compared with 53%, 47%, and 58%) of 
patients treated with ASS (P = 0.08, P = 0,18, and P = 0.55, 
respectively. Fisher exact test). Taste, burning sensation, and 
social life items, that is, dichotomous responses to questions 
such as "Do you stay at home more because of your dry 
mouth?" and "Do you avoid speaking to people because of 
your dry mouth?" which were mentioned by up to 56%o of 
patients at baseline, were improved overall by either oral 



TABLE 2. Mean [D14 - Baseline] Differences in the Oral Condition Parameters Recorded by the Blinded Dental Hvaienist 
Using 4-Point Ordinal Scale 



(D14 - Baseline) DifTerence 



Items* 


OGT (n - 37) 




ASS (n = 37) 


Between-Treatment 
Difference^ 


Overall dryness of mouth 


-1.7 ± 0,8 




-1.6 ±0.8 


0.1 ±0.2 


Dryness of oral mucosa 


-1.2 + 0.4 




-1.2 ±0.7 


O.I ±0.1 


Inflammation of oral mucosa 


-l.I ±0.8 




-1.2 ±0.9 


0.1 ±0.2 


Redness of oral mucosa 


-1.0 + 0.5 




-1.2 ± I.O 


0.2 ± 0.3 


Stickiness of oral mucosa 


-I.l ±0.6 




-1.2 ±0.9 


0.1 ±0.3 


Dullness of oral mucosa 


-1.3 + 0.8 




-1.0 ±0.8 


0.3 ±0.1 


Severity of mucositis 


-0.3 ± 0.6 




-0.5 ± 0.8 


0.2 ± 0.2 


Oral mucosal abrasion and ulcerations 


-0.6 ± 0.8 




-0.9 ± 0.9 


0.2 ±0.1 


Damaged lips 


-1.1 + 0.8 




-l.l ±0.9 


0.05 ±0.1 


Thickened tongue 


-0.7 ± 0.7 




-0.8 ± 0.9 


0.1 ±0.2 


Deficiency of saliva 


-1.3 ±0.5 




-1.3 ±0.9 


0.1 +0.1 


Viscosity of saliva 


-0.6 ± 0.7 




-0.7 ± 0.8' 


0.1 ±0.3 


Foamy quality of saliva 


-0.5 + 0.7 




-0.6 ± 0.9 


0.1 ±0.3 


Halitosis 


-0.8 ± l.l 




-0.9 ± 0.8 


0.1 ±0.2 


Speech difficulties 


-1.0 ± 1.0 




-1.1 ± 1.3 


0.05 ±0.1 


Saliva and crusting at comers of mouth 


-0.4 ± 0.7 




-0.5 + 0-9 


0.05 ±0.1 



♦[D14 - baselinel differences and betwccn-treatment difference scores are presented as mean ± SD. 
*/* > 0.14 for all comparisons between treatments (2-taiicd, unpaired Mann-Whitney U test). 
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spray, according to patient-based assessment of symptoms. 
Fifty-six percent of patients treated with ASS and 76% 
treated with OGT declared that their oral spray was as 
effective during the day as during the night (P = 0.2, Fisher 

exact test). 

Objective Assessment of Oral Condition at D14 
by Means of a 4-Polnt Ordinal Scale 

Table 2 presents assessment of oral condition as 
recorded by the dental hygienist at D14 with respect to 
treatment. The oral condition was significantly improved by 
both oral sprays, as shown by a mean 65% decrease in the 
score of each item as compared with baseline. No significant 
differences between the 2 treatment options were found. 
Nevertheless, some interesting clinically relevant differences 
between the two were observed during the 2-week treatment 
period, for example, overall dryness of mouth and mucosa, 
inflammation, redness, stickiness, dullness of oral mucosa, 
deficiency of saliva, and improvement in speech difficulties 
(Table 2). Given that some of the objective assessments of 
oral status were related to each other and to increase the 
number of patients per item, further analysis was performed 
combining related data, that is, assessment of overall dryness 
of mouth, dryness, inflammation, redness, stickiness, dull- 
ness of oral mucosa, and severity of mucositis, to produce a 
scale that had high internal reliability, as ascribed by a 
Cronbach a coefficient of 0.85. Even when combining these 
variables into a single model, the difference between 
treatment groups remained nonsignificant at D14 after 
adjusting for baseline value (P = 0.62). The remaining items 
assessing saliva as well as the presence of halitosis, mucosal 
abrasion, damaged lips, and speech difficulties (Table 2) 
were not strongly correlated and could not be added to the 
model to build a scale that was internally consistent 
(Cronbach a = 0.07). 

Treatment Tolerance and Acceptability 

No serious adverse event was reported during the 
study. Minor adverse events were noted in 4 patients (4.6% 
of cases) and included nausea (n 1, ASS group) and 
unpleasant taste (n = 1, ASS group; n = 2, OGT group). Both 
oral sprays were qualified as easy to use by 90% of patients. 
More than 85% of patients were willing to continue their 
spray after the end of the study, although the taste of OGT 
was preferred to that of ASS (7.2 ± 2.2 vs. 5.8 ± 2.9; mean 
difference, 1.4 ± 0.6; P = 0.04, Mann- Whitney U test). 
Global treatment acceptability at D14 was significantly 
better for OGT, as assessed by global mouth sensation after 
each spray administration using the self-rated lO-cm-long 
VAS (6.3 ± 2.6 vs. 7.7 ± 1.6 in the ASS and OGT groups, 
respectively; mean difference, 1.4 ± 0.9; P = 0.005, Mann- 
Whitney U test). 

DISCUSSION 

In clinical practice, xerostomia is often underestimated 
by clinicians and patients themselves, presumably because 
the efficacy of currently available therapeutic options is 
highly unpredictable.*'' Based on extensive evaluation of 
clinically relevant symptoms of xerostomia,*'"''^' the 
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current prospective randomized controlled study conducted 
in patients under real conditions of treatment by psycho- 
tropic drugs for various psychiatric and neuropsychiatric 
disorders, with drug-induced xerostomia and confirmed 
severe hyposalivation,'^"*^ demonstrated that a 14-day 
treatment with OGT oral spray was significantly more 
effective than ASS, specifically in improving mouth dryness, 
speech difficulties, and taste, as assessed by means of VAS. 
The 2 oral sprays were equally effective in significantly 
improving mouth condition, especially oral mucosa status 
and dryness of mouth and oral mucosa (Table 2). 

It is difficult to make the initial clinical decision as to 
whether a given patient has salivary gland hypofunction with 
symptoms of xerostomia and hence requires additional 
salivary gland evaluation and whether he or she may be 
eligible for treatment. In this regard, and apart fi*om the use 
of a previously validated questionnaire' rather than the 
recently published xerostomia inventory,*^ we used vali- 
dated tools (eg, 10-cm-long VAS and 4-point ordinal scale) 
and a validated cutoff of salivary flow rate to relevantly 
identify and enroll patients with dry mouth for the purpose 
of the current clinical trial. '^^^'^^ Despite the clinical 
relevance of the enrolled population and the observed 
treatment efficacy, the current study has several limitations, 
partly related to the difficulty in evaluating treatments in 
such a subjective condition as xerostomia. The short-term 
parallel design of the trial requires further evidence of 
continued efficacy of OGT oral spray in the relief of dry 
mouth symptoms. A longer, crossover clinical study would 
have been helpftil to demonstrate the efficacy of OGT oral 
spray over time in psychiatric patients with drug-induced 
xerostomia caused by long-term treatments.^* The open- 
labeled study design chosen in the current trial because of 
the different texture and taste of the 2 products (ASS is an 
aqueous solution, whereas OGT is a rather viscous, oral 
lubricant containing alimentary-grade flavoring agents) may 
limit the reliability of the results and require further 
confirmation in a future, double>blind, randomized con- 
trolled trial conducted in a larger cohort of patients. In 
addition, although OGT may have slightly enhanced saliva 
production because of the presence of small amounts of a 
flavor,^* neither oral spray stimulated saliva production, and 
saliva output was therefore only measured upon patient 
enrollment to confirm hyposalivation but not upon treat- 
ment completion at D14. Finally, the purpose of the current 
study was to compare OGT oral spray with a currently 
. marketed saliva substitute (and not with pilocarpine hydro- 
chloride, the reference treatment of dry mouth^) in the 
relief of symptoms of xerostomia, but not to correlate 
treatmerit efficacy to the decrease in saliva output in our 

patients, the latter not being established to the best of our 
knowledge.2''2.i4,20 • 

There are more than 500 medications that report dry 
mouth as a side effect, but only a small number, however, 
have been shown to result in actual reduced salivation. 
These include tricyclic antidepressants, antihistamines, 
antihypertensives, and diuretics. *^"'^'^^~^^ Salivation is 
dependent on parasympathetic, especially muscarinic- 
dependerit, stimulation that induces dilation of the oral 
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mucosal blood vessels and myoepithelial cell contraction. * 
In addition, the central nervous system controls saliva 
secretion in response to several common stimuli, for example, 
taste or smell, p-Adrenergic-dependent sympathetic stimu- 
lation, but also serotonin, may enhance glycoprotein secre- 
tion in the saliva, which in turn enhances oral cavity 
lubrication.^^'^^ Numerous drugs, including psychotropic 
drugs,^*^^"^^'^^ directly act on the sympathetic and para- 
sympathetic pathways, thus decreasing salivary output and 
modifying the quality of saliva without directly structurally 
affecting salivary glands, with effects in the oral cavity.^'^-^e 
Moreover, an additive effect has been previously observed 
when several psychotropic agents are associated in the same 
patient, which was the case in the current study, with a mean 
of almost 3 concomitant psychotropic drugs per patient.'' 
Drug-induced, especially psychotropic drug-induced, xero- 
stomia is often neglected by physicians as it has long-term, 
especially severe dental, rather than immediate consequen- 
ces on the oral condition.^'*'' In some instances, eating as 
well as social life may be severely impaired in some 
patients, especially in the elderly who frequently take 
numerous concomitant medications.^'*^'*^'^^ In psychiatric 
patients, the prevalence of severe xerostomia with restriction 
of daily activity may be as high as 29%,*^ consistent with 
our patients- 

Dry mouth evaluation should be carried out in a 
systematic fashion, as performed in the current study. In 
clinical practice, the goals are to document salivary fiinction 
and to determine the cause for any dysfunction found. The 
results of such evaluation may help provide guidance for the 
development of a rational, comprehensive management plan. 
The adoption of I treatment option from among the different 
options available depends on the cause underlying xerosto- 
mia and on the functionality of the saliva glands.^ In any 
event, the goals are to relieve symptoms, prevent or correct 
the sequelae of salivary dysfunction, and treat any under- 
lying disease. Given the mechanisms involved in psycho- 
tropic drug-induced xerostomia, adequate hydration of the 
oral mucosa to moisten and cleanse the mucosal surface and 
to hydrate the oral tissue is essential. As mentioned above, 
many saliva substitutes are currently available on the 
market.^'^'^^^^'^^'^"* The majority of dry mouth patients do 
not use saliva substitutes regularly. In some authors' 
experience,^"* most patients find that frequent sipping of 
fluids is superior and more esthetically acceptable than 
applications of saliva substitutes. The current study does not 
confirm these observations. Indeed, 90% of patients, most of 
them with severe depression and/or psychosis, endorsed both 
oral sprays as easy to use, and acceptability of the 2 products 
was high, as assessed by means of a self-rated VAS. More 
than 85% of patients were willing to continue using oral 
sprays after the end of the study. 

To date, only a few randomized controlled trials have 
addressed the problem of relief of psychotropic-drug 
induced xerostomia. In a previous randomized controlled 
trial enrolling 94 patients with symptomatic hyposalivation 
caused by senile hypofunction, medications, or oral cancer 
therapy and comparing the bile secretion-stimulating drug, 
anethole trithione, to a commercially available saliva 



substitute, the cholagogue significantly increased saliva 
flow rate in all 49 patients, especially those with drug- 
induced xerostomia, as compared with those treated with 
the saliva substitute, and there was significant relief of oral 
discomfort and inflammation.^^ In another randomized, 
open-labeled, placebo-controlled trial conducted in healthy 
volunteers treated with the opioid analgesic, tramadol, to 
induce hyposalivation, oral pilocarpine significantly 
restored saliva flow rate as compared with placebo.'"* 
However, except for a self-based assessment of the 
sensation of a decrease in saliva production, no evaluation 
of dry mouth symptoms or oral cavity was performed in 
this study. Finally, in a more recent randomized 
controlled crossover study comparing 3 mildly flavored 
sodium lauryl sulfate-containing and detergent- free tooth- 
pastes with or without betaine in 27 patients with 
xerostomia and 18 healthy controls using VAS score for 
patient evaluation, the authors observed that the betaine- 
containing toothpaste relieved dry mouth symptoms in 
44% of patients, which is close to the observed 55% of 
patients treated with ASS who mentioned symptom relief, 
but much lower than the observed 83% of patients with 
symptom relief after the second day of treatment with 
OGT.^* 

In conclusion, using a systematic approach and 
aggressive management, most patients with dry mouth can 
achieve oral comfort and adequate oral function. " In this 
regard, the current study showed that OCT oral spray was 
more effective than a currently marketed ASS containing 
electrolytes in improving some but not all evaluated 
symptoms of psychotropic drug-induced xerostomia, such 
as oral mouth dryness, speech difficulties, taste, and overall 
mouth condition. Given the limited efficacy of some treat- 
ments such as gustatory substances^' and chewing gum, we 
believe that OGT oral spray may be proposed in the 
management of psychotropic-drug induced xerostomia, 
especially when sialogogues such as pilocarpine may be 
hard to use because of increased risk of cardiovascular side 
effects.^' ^"^'^ Further studies will be needed to determine 
whether the efficacy of OGT oral spray may be prolonged 
oVer time in the clinical setting. Increasing numbers of 
isolated or concomitant prescriptions of antidepressants and 
benzodiazepines in primary and specialty care settings 
should warn physicians on the risk of invalidating xerosto- 
mia with or without hyposalivation and its consequences on 
oral health, daily activity, and maybe adherence to long-term 
psychotropic treatments. 
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Abstract Background: Xerostomia is a subjective sensation of mouth dryness that may 

frequently occur in older patients. 

Objective: To compare the clinical efficacy and acceptability of a new oxygen- 
ated glycerol triester (OGT) oral spray taken five times daily with that of a 
commercially available saliva substitute (Saliveze®) in the treatment of xerosto- 
mia. 

Methods: Forty-one institutionalised patients (28 women, 13 men; mean age 84 ± 
7 years) were randomly assigned to receive either OGT or Saliveze® in a 2-week, 
randomised, parallel -group study. Clinical assessment of xerostomia included 
evaluation of mouth dryness using a self-rated, lOcm long visual analogue scale 
(VAS), objective assessment of oral tissue condition using a four-point ordinal 
scale and subjective assessment of symptoms of xerostomia using dichotomous 
responses to a questionnaire. The primary endpoint was the day (D) 14 patient- 
based mouth dryness score measured on a self-rated VAS. 
Results: At D14, OGT. resulted in significantly greater efficacy with respect to 
mouth dryness (mean between-treatment difference 2.1 ±0.1, 95% CI 1.9, 2.3; 
p = O.OOl), swallowing difficulty (1.8 ± 0.3, 95% CI 1.5, 2.1; p = 0.001), speech 
difficulty ( 1 . 1 ± 0.2, 95% CI 1 .0, 2.4; p = 0.04) and overall sensation of symptom 
relief (2.7 ± 1.2, 95% CI 1.9, 3.8; p = 0.001). Objective assessment of oral tissues 
also showed significantly better improvement with OGT spray with respect to 
dryness (p = 0.0 1), stickiness (p = 0.005) and dullness (p = 0.001 ) of oral mucosa; 
severity of mucositis (p = 0.0 1); and thickening of the tongue (p = 0.03). A 
significant difference in taste acceptability was also noted in favour of OGT 
( 1 .4 ± 0.6, 95% CI 1 ,2, 1 .9; p = 0.04). 

Conclusion: OGT lubricant oral spray was superior to Saliveze® in improving 
xerostomia and oral tissue condition in older institutionalised patients. 
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Introduction 

Saliva plays a fundamental role in the mainte- 
nance of oral health Salivation is dependent on 
parasympathetic, especially muscarinic-dependent, 
stimulation that induces dilation of the oral mucosal 
blood vessels and contraction of the myoepithelial 
cells.f--^' In addition, p-adrenergic-dependent sym- 
pathetic as well as serotonin stimulation by the CNS 
control saliva secretion in response to several com- 
mon stimuli, for example, taste and smell, further 
enhancing glycoprotein secretion in the saliva, 
which in turn increases lubrication of the oral cavi- 
ty (2,3 1 Numerous drugs^"^'^' act directly on the sympa- 
thetic and parasympathetic pathways, hence de- 
creasing salivary output and modifying saliva quali- 
ty without directly affecting the structure of the 
salivary glands, with resultant effects in the oral 
cavity J^'^' Moreover, an additive effect has previ- 
ously been observed^"*' when several drugs are taken 
concomitantly by the same patient, as is often ob- 
served in the geriatric population. Unfortunately, 
drug-induced xerostomia is often neglected by phy- 
sicians because it has long-term rather than immedi- 
ate severe dental consequencesJ***"^"^^ 

Xerostomia is defined as the subjective sensation 
of dryness of the mouth that usually implies a 
marked decrease in saliva secretion.i^^ Mouth dry- 
ness is not a normal consequence of old age but may 
occur in as many as 90% of older patients due to the 
growing use of medications, including psychotropic 
drugs and P-adrenoceptor antagonists, and/or during 
the course of several pathological conditions, for 
example, dehydration, hypothyroidism, Parkinson's 
disease, early- and end-stage dementia, chronic ob- 
struction of nasal breathing, Sjogren's syndrome 
and/or diabetes mellitusJ' '^"'^**^'''' As a result, re- 
tention of dental prostheses is decreased,^^^! and 
mucosal dehydration and reduced lubrication in the 
oral mucosa may occur.^'^' Other complications in- 
clude bad breath and mouth ulcers;^^*' extensive 
dental caries; mucosal atrophy and burning sensa- 
tion; compromised speech, chewing and swallow- 
ing; and reduced or altered taste sensation, with 
resultant restrictions in daily activities and social 
life (11,12,17-21) While <6% of older patients spontane- 



ously complain of dry mouth^''-^-'^^''^^ and xerosto- 
mia has theoretically not been considered part of 
aging, up to 50% of glandular tissue undergoes 
involution in older patients in conjunction with de- 
creased concentrations of sodium, mucin and immu- 
noglobulin in salivaJ^^'-^^' Hence, studies of the man- 
agement of xerostomia should specifically address 
older individuals. 

Management of xerostomia includes symptomat- 
ic relief, prevention or correction of the sequelae of 
saliva hypofunction and treatment of any underlying 
disease.^^^ '^'-^l Adequate hydration of oral tissues 
(frequent sips of water) is the standard treatment for 
xerostomia. The different modalities available in the 
management of xerostomia include products des- 
tined to stimulate the production of saliva (e.g. sia- 
logogues such as pilocarpine and cevimeline [potent 
muscarinic receptor agonists that enhance saliva 
secretion], masticatory stimulants, and administra- 
tion of gustatory substances), artificial saliva and 
saliva substitutes.^'-''^ However, use of oral pilocar- 
pine may not be suitable in the geriatric population 
because of numerous associated parasympath- 
omimetic adverse effects observed, for example, 
hyperhidrosis, urgent micturition, rhinitis, tachycar- 
dia and even hypertension.^^'*! Saliva substitutes, 
which are typically based on aqueous electrolyte 
solutions, can contain animal mucins or car- 
boxymethylcellulose, are associated with variable 
results and have poor acceptability to some pa- 
tients.f-^' In addition, prolonged administration of 
citric or malic acid contained in some of these 
formulations may lead to dental demineralisation 
and dental loss, especially in the older patient with 
often poor denture hygiene.^*-'' 

Oxygenated glycerol triester (OGT) oral spray 
(Aequasyal®, Eisai SAS, Paris, France)* is a new 
oral lubricarit for the treatment of dry mouth that is 
neither a saliva substitute nor a saliva stimulant. 
OGT spray has the property of adherence to the oral 
mucosa, forming a lipid film that protects against 
mechanical trauma, and may help to reduce mois- 
ture loss from oral tissue. OGT contains no pharma- 
cological ingredients and consists only of the lubri- 
cant compound OGT (94.4%), silicon dioxide 
(1.5%) and alimentary grade flavouring agents 
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(4.1%). In the current study, we hypothesised that 
OGT oral spray might be effective in the relief of the 
subjective synnptoms and objective signs of dry 
mouth in older people hospitalised in long-term care 
facilities. 

Patients and Methods 

Materials 

OGT oral spray was kindly provided by the spon- 
sor (Laboratoires Carilene, Montesson, France). The 
positive control Saliveze® was an aqueous electro- 
lyte-containing solution (calcium chloride 0.15 mg/ 
mL, magnesium chloride 0.05 mg/mL, sodium chlo- 
ride 0.05 mg/mL, potassium chloride 1.2 mg/mL, 
sodium phosphate 0.28 mg/mL and sorbitol 30 mg/ 
mL in purified water) purchased from Wy vem Med- 
ical Limited (Herefordshire, UK). Each bottle of 
OGT oral spray contained 20mL and each bottle of 
Saliveze® contained 50mL of solution. 

Subjects. Aim and Study Design 

Our objective was to evaluate the clinical effica- 
cy and acceptability of OGT oral spray in the relief 
of signs and symptoms of xerostomia compared 
with Saliveze®. The latter was chosen as the refer- 
ence product because it is a standard, commercially 
available treatment for dry mouth and is supplied as 
an oral spray similar to OGT spray. A 2-week, 
randomised, open-label, parallel-group design was 
employed. Forty-one patients with xerostomia aged 
>70 years and hospitalised in long-term care facili- 
ties were included in the study. Patients were en- 
rolled after written informed content was obtained 
and then randomly assigned to either OGT or 
Saliveze® spray treatment for 2 weeks. Patients with 
oral candidiasis (as diagnosed by Candida counts 
obtained from an unstimulated whole saliva sam- 
ple), dental infection, recent and/or ongoing head or 
neck radiotherapy, Sjogren's syndrome, a life- 
threatening pathological condition and those partici- 
pating in another clinical trial at the time of the study 
were excluded from the trial. 

Xerostomia was diagnosed by means of a patient- 
based questionnaire and measurement of saliva vol- 
ume using a sialometer (test of saliva weight ab- 
sorbed <0.5g/5 min) at baseline and after stimula- 



tion by chewing gum (showing a mean saliva flow 
rate of <0.2 mL/min and <0.5 mL/min, respective- 
ly) 120.21.26,271 Patients in the study also completed a 
questionnaire to assess symptoms of xerostomia at 
baseline. In addition, an oral soft tissue examination 
was conducted by a dental hygienist in a blinded 
fashion and included an objective evaluation of the 
lips, tongue, hard and soft palate, gingiva, mucobuc- 
cal fold areas, buccal mucosa and floor of the mouth 
using a four-point ordinal scale as follows: 0 = 

normal, I = mild, 2 = moderate, 3 = severe de- 
fectj20,2i] 

Application of the oral lubricant and the saliva 
substitute was standardised. In brief, each patient 
was instructed to use one or two sprays of the 
assigned product at least five times per day, with 
nursing help as necessary to ensure that both treat- 
ments were applied correctly and consistently. The 
frequency of each product use was recorded. Spray 
bottles were weighed prior to dispensing to the 
patients and at the end of the treatment period to 
assess the quantity of the product used and treatment 
adherence. This study was approved by the Local 
Research Ethics Committee of Versailles, France 
and was registered on the ClinicalTrials.gov registry 
(NTC00350350). 

Clinical Measurements and Questionnaires 

The primary outcome variable was patient-based 
dry mouth scores as evaluated by a self-rated, lOcm 
long visual analogue scale (VAS) score recorded on 
day (D) 0 and D14. The latter was chosen as the 
primary endpoint because it was a specific, sensitive 
and reproducible criterion,^^'^'^^' consistent with the 
main objective of the current clinical trial. Anchor 
points for the VAS score were 0 representing normal 
(i.e. no dry mouth symptoms) and 10 representing 
"the worst imaginable" dry mouth symptoms. Sec- 
ondary outcome variables included patient-based 
perception of changes in other dry mouth symptoms 
(i.e.^chewing, swallowing and speech difficulties as 
well as taste and burning sensations) using a self- 
rated, 10cm long VAS. In addition, oral tissue con- 
dition (redness and dryness of the tissues, degree of 
inflammation) was recorded ori a four-point ordinal 

scale at D14 by the dental hygienist in a blinded 
fashion.f20.2ii 
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Subjective assessment of xerostomia was per- 
formed at baseline and at D14 as dichotomous re- 
sponses to a questionnaire and included several cri- 
teria such as diurnal and nocturnal mouth dryness, 
sleep disturbances due to mouth dryness, bad taste 
sensations, use of saliva substitutes, as well as ques- 
tions about restrictions in social life, i.e. "Do you 
avoid speaking to people because of your dry 
mouth?" and "Do you stay in your room because of 
your dry mouth?". Other variables, such as the num- 
ber of sprays required by patients per day and the 
time interval between each spray, were also record- 
ed. 

Evaluation of Treatment Tolerance 
and Acceptability 

Taste was evaluated using a lOcm long VAS. 
Adverse events were recorded by the investigators. 

Statistical Analysis 

Based on previously published studies^^^-^^^ and 
assuming a within-group standard deviation (SD) of 
1cm in VAS score, a power of 85% and a type 1 
error rate of 0.05, a sample size of 20 patients in 
each treatment arm was calculated as being necessa- 
ry to demonstrate an effect size of 0.75. 

Statistical analysis was conducted using the 
SPSS version 12,0 for Windows (SPSS Inc., Chica- 
go, IL, USA). Results were expressed as mean ± SD 
or median ± SD, as appropriate, for continuous 
variables. Two-tailed comparisons were made be- 
tween treatment groups with respect to demograph- 
ics and efficacy parameters, according to the intent- 
to-treat principle, and between-treatment differ- 
ences were presented as 95% confidence intervals. 
Analysis of covariance (ANCOVA), using the study 
group assignment as factor and baseline dry mouth 
VAS scores as covariate, was performed to reveal 
whether adjusted D14 dry mouth scores differed 
significantly between treatments. This was followed 
by Scheffe's test adjusted for multiple comparisons 
to determine the level of significance of differences 
(if any) between the two treatment groups in VAS 
scores relating to the effectiveness of the spray at 
D14 for the respective variable. Results were 
presented as percentages for nominal variables, and 
chi-squared (x^) or Fisher's Exact tests, as appropri- 



ate, were used to determine the significance of dif- 
ferences (if any) between dichotomous response 
variables. Between-treatment comparisons at D14 
regarding mouth condition overall acceptability, 
oral spray taste and acceptability as evaluated by 
VAS score were performed using the non-paramet- 
ric Mann-Whitney U test. For all comparisons, a p- 
value of <0.05 was considered statistically signifi- 
cant. 

Results 

Demographic and Baseline Characteristics 

Between November 2003 and December 2004, 
41 patients (22 in the OCT group, 19 in the 
Saliveze® group; 28 women and 13 men, sex ratio = 
2.15) with xerostomia, as assessed by the question- 
naire and measurement of saliva output, were en- 
rolled and all but one completed the entire study. 
However, the only patient (OCT group) lacking data 
for D14 was included in the final analysis on the 
intent-to-treat principle and baseline values were 
assigned for die missing data. Mean (± SD) age (84 
± 7 years, range 70-94 years), weight (64 ± 12kg, 
range 43-90kg), height (161 ± 7cm, range 
145-I78cm) and saliva flow rate (0.03 ± 0.01 mU 
min, range 0.01-O.05 mL/min) did not differ be- 
tween treatment groups (p = 0.08, 0.96, 0.94 and 
0.92, respectively, on the two-tailed, unpaired Stu- 
dent's t-test). Likewise, the sex ratio did not differ 
between treatment groups (p = 0.99, test). Medi- 
cal history taking revealed cardiovascular disease in 
68% of patients, hypertension in 41%, psychiatric 
disorders in 34%, irritable bowel syndrome in 34%, 
arthritis in 34%, cancer in 12% and chronic obstruc- 
tive pulmonary disease in 10% of patients. Eighty- 
one drugs, accounting for a total of 173 prescriptions 
(i.e. 4.22 drugs per patient), were taken by patients 
at the time of the study and the rate of such medica- 
tion use did not differ between groups. Among 
these, 148 drugs usually associated with dry mouth 
symptoms'"*' were prescribed; these included diuret- 
ics, antihypertensive and anti-arrhythmic drugs 
(furosemide, n - 40, hydrochlorothiazide, n = 15, 
rilmenidine, n = 10, metoprolol, n = 5, amiloride, n = 
I), psychotropic drugs (alimenazine, n = 12, 
zopiclone, n = 10, acepromazine, n = 8, 
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Table I. Baseline and day (D) 14 degree of xerostomia as determined by patients using a self-rated, 10cm long visual analogue scale 
(VAS)« 



Item 


Baseline (cm) 




D14 (cm) 




Treatment difference at 01 4 


OGT (n = 22) 


Saliveze® (n = 19) 


OGT (n = 22) 


Saliveze® (n = 19) 


[cm] (95% CI) 


Mouth dryness 


7.4 ± 1.5 


6.6 ± 1.5 


2.5 ± 1.5 


4.6 ± 1.3 


2.1 +0.1 (1.9, 2.3)* 


Chewing difficulties 


4.9 ± 3.7 


4.0 ± 3.9 


1.3 ± 1.2 


1.9 ± 1.8 


0.7 ± 0.2 (-0.4, 0.9) 


Swallowing difficulties 


6.5 ± 2.5 


6.1 ± 2.3 


1.8 ± 1.5 


3.6 ± 1.8 


1.8 ± 0.3 (1.5. 2.1)* 


Speech difficulties 


5.1 ±3.4 


4,3 ± 3.4 


1.8 ±1.4 


2.9 ± 1.6 


1.1 ±0.2 (1.0, 2.4)** 


Taste alteration 


5.1 +3.5 


4.0 ± 3.5 


1.8 ± 1.4 


1.8 ± 1.5 


0.1 ±0.1 (-0.2, 0.2) 


Burning sensation 


4.2 ± 3.3 


3.2 ± 2.8 


2.0 ± 1.5 


2.6 ±2,1 


0.6 ± 0.5 (-0.3, 0.9) 



a Data are presented as mean ± SD. 

OGT = oxygenated glycerol trimester; * p = 0.001, ** p = 0.04, at 014 (analysis of covariance using baseline VAS scores as covariate). 



clomipramine, n = 5, mianserin, n = 3, chlorproma- 
zine, n = 2, tianeptine, n = !) and proton pump 
inhibitors (omeprazole, n = 22, lanzoprazole, n = 8, 
pantoprazoie, n = 6). Other medications taken in- 
cluded laxatives (n = 15) and cholesterol- lowering 
drugs (n = 10). 

Most patients complained of moderate to severe 
dry mouth at baseline, as measured on the 10cm 
long VAS (table I). No difference was noted be- 
tween the two treatment groups (p > 0.16, 
ANCOVA). Analysis of the dichotomous responses 
recorded in the subject questionnaire revealed no 
statistically significant difference between the two 
treatment groups at baseline. Overall, 98% (40/41) 
of patients complained of diurnal mouth dryness and 
76% (31/41) complained of nocturnal mouth dry- 
ness, which was associated with sleep disturbances 
and early wake-up in 48% (20/41) of patients 
(p = 0.45 between groups. Fisher's Exact test). Thir- 
ty-one percent (7/22) of patients in the OGT group 
and 16% (3/19) of patients in the Saliveze® group 
complained of bad taste in the mouth (p = 0.29 
between groups. Fisher's Exact test). Consequently, 
10% of patients declared that they usually avoid 
speaking to people but only 2.4% of them declared 
staying in their room because of dry mouth. Eighty- 
three percent of patients (34/41) were wearing a 
denture (18 in the OGT group vs 16 in the control 
group). Denture retention was affected by mouth 
dryness in 53% (21/41) of patients (p = 0.31 be- 
tween treatment groups at baseline. Fisher's Exact 
test). 

The objective assessment of patients' oral condi- 
tion recorded by the dental hygienist in a blinded 
fashion using a four-point ordinal scale is presented 



in table II. At baseline, 100% of patients presented 
with dry mouth, considered by the dental hygienist 
to be moderate or severe in 85% of cases. Mild or 
moderate oral mucositis was documented in 39% 
( 1 6/4 1 ) of patients. Overall, the oral mucosa was red 
and/or sticky and presented with at least one lesion 
in 49% of patients at baseline (20/41). Up to 59% of 
patients (24/41) had damaged lips and/or a thick- 
ened tongue and 76% of patients (31/41) had vis- 
cous and/or foamy saliva leading to moderate diffi- 
culties with speech related to dry mouth. No differ- 
ences were noted between treatment groups at 
baseline (p > 0.4 for all comparisons. Fisher's Exact 
test). 

Efficacy of Oxygenated Glycerol Triester 
Spray Based on the Primary and Secondary 
Endpolnts at Day (D) 14 

Of the six symptoms assessed by the VAS, OGT 
was significantly superior to Saliveze® in three 
items, i.e. mouth dryness (the primary endpoint), 
swallowing difficulties and speech difficulties, after 
adjustment for differences that existed at baseline 
using the ANCOVA model (table I). Likewise, the 
mean VAS score for overall sensation of symptom 
relief at D14 was significantly lower in the OGT 
spray group compared with Saliveze® (4.6 ± 2.9 vs 
7.3 ± 3.9, respectively; rnean difference, 2.7 ± 1.2, 
95% CI 1.9, 3.8; p = 0.001). The sensation of 
improvement started on the first day of treatment in 
23% versus 18% of patients and on the second day 
of treatment in 53% and 27% of patients treated with 
OGT and Saliveze®, respectively (p = 0.49 between 
groups, test), and did not differ between day and 
night in 73% of patients (p = l.tiO, Fisher's Exact 
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Table II. Baseline and day (D) 14 objective assessment of the oral tissue condition as recorded by a dental hygienlst in a blinded fashion 



Item 


Baseline (cm) 




014 (cm) 




95% CI for the 


p-Value*» 




OGT (n = 22) 


Saliveze® (n = 19) 


OGT (n = 22) 


Saliveze® (n - 19) 


difference at D14 




Overall dryness of mouth 


2.1 ±0.7 


2.0 ± 0.6 


0.9 ± 0.6 


1.5 ±0.6 


0.4, 0.8 


0.001 


Dryness of oral mucosa 


2.0 ± 0.7 


1.8 ±0.5 


0.8 ± 0.6 


1.3 ±0.6 


0.3, 0.9 


0.01 


Inflammation of oral mucosa 


1.7 ± 0.9 


1.210.8 


0.8 ± 0.5 


0.8 ± 0.8 


-0.2. 0.3 


0.63 


Redness of oral mucosa 


1.5 ±0.8 


1.5 ±1.1 


0.6 ± 0.5 


0.6 ± 0.6 


-0.03. 0,1 


0.66 


Stickiness of oral mucosa 


1.5 ±0-7 


1.5 ±0.8 


0.4 ± 0.5 


0.8 ± 0.5 


0,2. 0,5 


0.005 


Dullness of oral mucosa 


1.3 ±0.4 


1.7 ± 0-7 


0.3 ± 0.5 


1.0 ±0.5 


0.6, 0.8 


0.001 


Severity of mucositis 


0.5 ± 0.7 


0.6 ± 0,9 


0.0 ± 0.0 


0.3 ± 0.4 


0,1. 0.5 


0.01 


Oral mucosal abrasion 


0.8 ± 0.8 


0.6 ± 0.8 


0.2 ± 0.4 


0.3 ± 0.4 


-0.1. 0.1 


0.53 


Damaged lips 
Thickened tongue 


0.8 ± 0.8 
0.8 ± 0.8 


0.9 ± 1 .0 
0.7 ± 0.7 


0.3 ± 0.5 
0.1 ± 0.3 


0.5 ± 0.6 
0.4 ± 0.5 


-0.2. 0.25 
0.2. 0.4 


0.11 
0.03 


Deficiency of saliva 


1.9 ±0.7 


2,0 ± 0.7 


0.9 ± 0.5 


1.1 ±0.6 


-0.2, 0.3 


0.14 


Viscosity of saliva 


0.9 ± 0.8 


1.3 ±0.8 


0.3 ± 0.5 


0.7 ± 0.6 


0.3, 0.6 


0.01 


Foamy saliva 


0.4 ± 0.7 


0.5 ± 0,7 


0.1 ±0.3 


0.2 ± 0.4 


-0.1, 0.2 


0.28 


Halitosis (bad breath) 


0.4 ± 0.6 


0.4 ± 0.6 


0.1 ± 0.3 


0.2 ± 0.4 


-0.1, 0.2 


0.28 . 


Speech difficulties 


0.6 ± 0.7 


0.7 ± 0.9 


0.2 ± 0.4 


0-5 ± 0.5 


0.2. 0.4 


0.04 


Saliva and crusting at comers 


0.4 ± 0.5 


0.5 ± 0.7 


0.0 ± 0.0 


0.2 ± 0.4 


-0.1, 0.3 


0.06 


of mouth 















a Data are presented as median ± SO of the 
b p-Value for the respective item (analysis of 
OGT = oxygenated glycerol triester. 



score obtained by either treatment group at baseline and D14, respectively, 
covariance using baseline score as covariate). 



test). However, OGT spray prevented patients from 
night awakening in 33% of patients compared with 
only 5% of patients treated with Saliveze® (p = 0.03, 
Fisher's Exact test). After a single administration, 
both oral sprays were effective for 2-4 hours in 85% 
of patients in each group (p = 0.88, %2 test) and no 
additional oral spray was administered on any day 
by 60% of patients (p = 0.67 between treatment 
arms. Fisher's Exact test). 

Patient-Based Assessment of Symptorms at 
D 1 4 Using Responses to a 
Dichotomous Questionnaire 

Eighty-one percent of patients treated with OGT 
declared that their mouth dryness had been substan- 
tially improved compared with 68% of patients 
treated with Saliveze® (p = 0.76, Fisher's Exact 
test). Likewise, OGT spray improved chewing, 
swallowing and speech in 48%, 71% and 38% of 
cases, respectively, versus 16%, 15% and 26% of 
patients treated with Saliveze® (p = 0.15, 0.002 and 
0.67, respectively. Fisher's Exact test). Taste, burn- 
ing sensation and items related to social life restric- 



tion, including dichotomous responses to questions 
such as "Do you stay in your bedroom more because 
of your dry mouth?" and "Do you avoid speaking to 
people because of your dry mouth?" were overall 
improved by both oral sprays in up to 71% of 
patients according to a patient-based assessment of 
symptoms (p > 0.33 for all comparisons. Fisher's 
.Exact test). At D14, 68% of patients treated with 
Saliveze® still preferred to stay in their room be- 
cause of mouth dryness, as compared with 38% of 
patients treated with OGT, but this difference did 
not reach statistical significance (p = 0,06, Fisher's 
Exact test). Among patients wearing a denture, OGT 
spray improved denture retention in 44% of patients 
treated with OGT versus 36% of those treated with 
Saliveze® (p = 0.38, Fisher's Exact test). Overall, 
81% of patients felt better often using OGT as 
coiT(jpared with only 58% of those treated with 
Saliveze® (p = 0.03. Fisher's Exact test). Likewise, 
76% of patients treated with OGT experienced qual- 
ity-of-life improvement compared with 21% of pa- 
tients receiving Saliveze® (p = 0.002. Fisher's Exact 
test). 
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Objective Assessment of Oral Tissue at D14 

Table II presents data relating to the objective 
assessment of the patients' oral tissue condition as 
recorded by the dental hygienist in a blinded fashion 
at D14 using a four-point ordinal scale. Among the 
16 items objectively measured and shown in table 11, 
local improvement in dryness (95% CI 0.4, 0.8; 
p = 0.001), stickiness of the oral mucosa (95% CI 
0.2, 0.5; p 0.005), dullness of the oral mucosa 
(95% CI 0.6, 0.8; p = 0.001), severity of mucositis 
(95% CI O.l, 0-5; p = 0.01), thickened tongue (95% 
CI 0.2, 0.4; p = 0.03) and viscosity of saliva (95% CI 
0.3, 0.6; p = 0.01) were significantly more improved 
with OGT than with Saliveze® at D14. Consequent- 
ly, speech difficulties were also significantly im- 
proved with OGT (95% CI 0.2, 0.4; p = 0.04) [table 
II]. 

Treatment Tolerance and Acceptability 

No serious adverse events that could be related to 
either study product were reported. Minor adverse 
events were reported in four patients (9.8%) and 
included nausea (one patient in the Saliveze® group) 
and unpleasant taste (two patients in the Saliveze® 
group and one in the OGT group). 

Both oral sprays were rated easy to use by 83% of 
patients. At the end of the study, 76% of patients 
using OGT said they were willing to continue using 
OGT after the study versus 47% of patients treated 
with Saliveze® (p = 0.06, test). The taste of OGT 
was preferred by patients over that of. Saliveze®, 
according to the mean VAS results (7.2 ± 2.2 vs 5.8 
± 2.9, respectively; mean difference, 1.4 ± 0.6, 95% 
CI 1.2, 1.9; p = 0.04). 

Discussion 

In clinical practice, xerostomia is often neglected 
by both clinicians and patients, presumably because 
the efficacy of currently available therapeutic op- 
tions is highly unpredictable.^ '"^^ In the current study, 
extensive evaluation of clinically relevant, accessi- 
ble and reproducible subjective and objective symp- 
toms of xerostomiaf'* '^'"^ '^'^^^ in older institutional- 
ised patients with severe hyposalivation leading to 
sticky oral mucosa, mucositis, damaged lips and 
impaired quality of life as a result of taste alteration, 
speech difficulties, bad breath and social life restric- 



tions demonstrated that OGT oral spray was signifi- 
cantly superior to Saliveze® in improving mouth 
dryness, swallowing and speech. Furthermore, OGT 
also resulted in significantly greater improvements 
in oral tissue condition and saliva viscosity as as- 
sessed by a blinded dental hygienist after 14 days of 
treatment. Both oral sprays were also well tolerated 
although OGT was perceived to have a better taste 
than Saliveze®. 

There is considerable difficulty in making the 
initial clinical decisions as to whether a given pa- 
tient has salivary gland hypofunction and hence 
requires additional salivary gland evaluation and 
may be eligible for treatment. In this regard, we used 
previously validated measures (e.g. dryness of lips 
and buccal mucosa), previously validated tools 
(e.g. a lOcm long VAS and a four-point ordinal 
scale) and a validated cut-off of salivary flow-rate to 
identify and enrol patients with dry mouth into the 
current clinical trial,^-^' Thus, the enrolled popula- 
tion had clinical relevance because patients were 
included primarily on the basis of saliva production, 
as measured by a sialometer to confirm hyposaliva- 
tion at DO (but not at D14 as OGT is not a saliva 
stimulant). Nevertheless, the current study has sev- 
eral limitations, partly related to the difficulties in- 
herent in designing a clinical trial in older institu- 
tionalised patients and evaluating treatments in a 
condition as subjective as xerostomia. Considera- 
tion of the short-term parallel -group design of the 
current trial points to the need for a further longer 
clinical study to demonstrate the long-term benefit 
of OGT oral spray in older patients. Furthermore, a 
randomised, double-blind, controlled trial conduct- 
ed in a larger cohort of older patients would have 
been more methodologically sound; however, this is 
unrealistic in the current setting because of the dif- 
ferent textures of the two products (Saliveze® is an 
aqueous solution while OGT is a viscous oral lubri- 
cant). Finally, the purpose of the current study was 
to compare the efficacy of OGT oral spray in the 
relief of symptoms of xerostomia with that of a 
currently*^ marketed saliva substitute, rather than to 
the reference drug pilocarpine.l'^' This reflects the 
fact that OGT is not a saliva stimulant and treatment 
efficacy cannot be correlated with increase in saliva 
output, to the best of our knowledge.l' '^ '^'^^'^^-^*! 
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Although more than 500 medications have been 
reported to cause dry mouth as an adverse effect, 
only a small number have been demonstrated to 
result in actual reduced salivation; these include 
tricyclic antidepressants, histamine Hi receptor an- 
tagonists (antihistamines), antihypertensives and di- 
uretics.''*' Most of these drugs are often concomi- 
tantly prescribed in older patients,'^-^ '^' as observed 
in the current study. Moreover, an additive dry 
mouth adverse effect has previously been ob- 
served'"*' when several such drugs are co-adminis- 
tered in the same patient, a situation that is often 
observed in the geriatric population and was docu- 
mented in the current study. Increasing use of medi- 
cation in this particular patient population is clearly 
exacerbating mouth dryness and patients' oral con- 
dition, although this was not evaluated in our study 
of daily life in institutionalised patients taking nu- 
merous concomitant medications. 

As shown in the current study, in which several 
validated assessment scales were utilised in addition 
to measurement of saliva output, evaluation of dry 
mouth symptoms should be carried out in a system- 
atic fashion, especially in older adults.f^ '^ '^'^^' The 
goals are to relieve symptoms, prevent or correct the 
sequelae of salivary dysfunction and treat any un- 
derlying disease. Adequate hydration of the oral 
mucosa in order to moisten and cleanse the mucosal 
surface and hydrate the oral tissue is essential but 
not sufficient. European formulations (not available 
in the US) of saliva substitutes that contain animal 
mucins have been preferred to products with a 
carboxymethycellulose base alone in some but not' 
all patients.'^'-^^' However, in some authors' experi- 
ence,l' ''°' most patients find that frequent sipping of 
fluids is superior and more aesthetically acceptable 
than use of saliva substitutes. The current study does 
not confirm these observations, as 83% of our pa- 
tients rated both oral sprays as easy to use, product 
acceptability was high and 76% of patients were 
willing to continue using the oral sprays after the 
end of the study. In a previous study conducted in 
patients with advanced cancer who had undergone 
radiation therapy, the efficacy of an animal mucin- 
based saliva substitute was not significantly differ- 
ent from that of chewing gum, a salivary stimulant, 
in the management of xerostomia.'^^' However, this 
study was underpowered, lacked many data in the 



final analysis, and enrolled patients with moderate 
mouth dryness (mean VAS score obtained in each 
group at baseline was 3.25cm). In addition, the 
mucin contained in the study product was derived 
from porcine gastric mucosa, and therefore may not 
be suitable for Jews, Muslims and various other 
groups.'-^' 

Conclusion 

Dry mouth is a common complaint and a signifi- 
cant problem in geriatric clinical practice that de- 
serves to be as aggressively evaluated as it is in 
younger people. Given the numerous mechanisms 
involved in xerostomia in older patients, use of an 
oral lubricant might be suitable for the treatment of 
dry mouth. In this regard, OGT oral spray was 
superior to a currently marketed aqueous saliva sub- 
stitute containing electrolytes (Saliveze®) in im- 
proving mouth dryness, oral tissue condition and 
social life in a long-term hospitalised geriatric popu- 
lation. This treatment may therefore be proposed in 
older institutionalised patients with symptoms of 
dry mouth, even in those treated with multiple con- 
comitant medications known to induce xerostomia. 
With the number of older patients expected to in- 
crease worldwide,'-^'' further studies will be wel- 
comed to confirm that the benefit of OGT may be 
prolonged over time in the treatment of xerostomia. 
Maintenance of adequate oral hygiene and hydration 
to prevent clinical complications such as increased 
dental caries, monilial infection, dysgeusia and 
tooth sensitivity, all of which are often observed in 
older patients with xerostomia, is an important goal. 

Acknowledgements 

This study was funded by Laboratoires Carilene, Mon les- 
son, France. The authors are indebted to the nurses at the 
Department of Geriatry, Clinique Leopold Bellan, Mag- 
nanville, France for their precious contribution to the study. 
Dr Stephane Mouly received an honorarium from 
Laboratoires Carilene for preparation of the article. Dr Anne- 
Claude Coudert and Dr Stephane Desjonqueres are employ- 
ees of Laboratoires Carilene. The other authors have no 
conflicts of interest that are directly relevant to the content of 
this study. 

References 

I. Navazesh M, Denny P, Sobel S.'Sallva: a fountain of opportuni- 
ty. J Calif Dent Assoc 2002; 30: 783-8 



© 2007 Adis Data Information BV. All rights reserved. 



Drugs Aging 2007; 24 (11) 



OCT in the Management of Xerostomia in Older Patients 



965 



2. Mason DK, Chishlom DM. Salivary glands and their secretions. 

In: Mason DK, Chishlom DM, editors. Salivary glands in 
health and disease. London: Saunders, 1975: 3-69 

3. Wilbom WH, Schackleford JM. Microanatomy of human sali- 

vary glands. In: Manaken L, editor. The biologic basis of 
dental caries. Hagerstown: Harper & Row, 1980: 3-62 

4. Madinier I, Jehl-Pietri C, Monteil RA. Les hyposialies d'origine 

medicamentcuse. Ann Med Int 1997; 148: 398-405 

5. Handelman SL, Baric JM, Espeland MA, ei al. Prevalence of 

drugs causing hyposalivation in an institutionalized geriatric 
population. Oral Surg Oral Med Oral Paihol 1986; 62: 26-31 

6. Hendelman SL, Baric JM, Saunders RH, el al. Hyposalivary 

drug use, whole stimulated salivary flow and mouth dryness in 
older long-term care residents. Spec Care Dent 1989; I: 12-8 

7. Momstad H, Von Knorring L, Forsgren L, el al. Long-term 

effects of two principally different antidepressant drugs on 
saliva secretion and composition. Scand J Dent Res 1986; 94: 
461-70 

8. Sreeby LM, Valdini A, Yu A. Xerostomia: part II. Relationship 

to nonoral symptoms, drui?s, and diseases. Oral Surg Oral Med 
Oral Pathol 1989; 68: 419 27 

9. Fox PC. Management of dry mouth. Dent Clin North Am 1997; 

41: 863-75 

10. Matear DW, Locker D, Stephens M, el al. Associations between 

xerostomia and health status indicators in the elderly. J R Soc 
Health 2006; 126: 79-85 

11. Rejnefelt I, Andersson P, Renvert S. Oral health status in 

individuals with dementia living in special facilities. Inl J Dent 
Hyg 2006; 4: 67-71 

12. Locker D. Xerostomia in older adults: a longitudinal study. 

Gerodontology 1995; 12: 18-25 

13. Peltola P, Vehkalahti MM, Wuolijoki-Saaristo K. Oral health 

and treatment needs of the long-term hospitalized elderly. 

Gerodontology 2004; 2 1 : 93-9 

14. Sreenby LM, Valdini A. Xerostomia: a neglected symptom. 

Arch Int Med 1987; 147: 1333-7 

15. Guijarro Guijarro B, Lopez Sanchez AF, Hernandez Vallejo G. 

Treatment of xerostomia: a review. Med Oral 2001; 6: 7-18 

16. Navazesh M. Dry mouth: aging and oral health. Compend 

Contin Educ Dent 2002; 23: 41-8 

1 7. Andersson G, Johansson G. Attstrom R, el al. Comparison of the 

effect of the linseed extract salinum and a methyl cellulose 
preparation on the symptoms of dry mouth. Gerodontology 
1995; 12: 12-7 

18. Niedermeier W, Huber M, Fischer D, et al. Significance of 

saliva for the denture-wearing population. Gerodontology 
2000; 17: 104-18 

19. Epstein JB, Emerton S, Lc ND, et al. A open-labelled crossover 

trial of oral balance gel and biotene toothpaste versus placebo 



in patients with xerostomia following radiation therapy. Oral 
Oncol 1999; 35: 132-7 

20. Navazesh M, ADA Council on Scientific Affairs and Division 

of Science. How can oral health care providers determine if 
patients have dry mouth? J Am Dent Assoc 2003; 134: 613-20; 
quiz 633 

21. Epstein JB, Scully C. The role of saliva in oral health and the 

causes and effects of xerostomia. J Can Dent Assoc 1992; 58: 
217-21 

22. Vered M, Buchner A, Boldon P, et al. Age-related his- 

tomorphomeiric changes in labial .salivary glands with special 
reference to the acinar component. Exp Gerontol 2000; 35: 
1075-84 

23. Moreira CR, Azevedo LR, Lauris JR, el al. Quantitative age- 

related differences in human sublingual gland. Arch Oral Biol 

2006;51:960-6 

24. Nyarady Z, Nemeth A. Ban A, et al. A randomized study to 

assess the effectiveness of orally administered pilocarpine 
during and after radiotherapy of head and neck cancer. Anti- 
cancer Res 2006; 26: 1557-62 

25. Sweeney MP, Bagg J, Baxter WP, et al. Clinical trial of a mucin- 

containing oral spray for treatment of xerostomia in hospice 
patients. Palliat Med 1997; II: 225-32 

26. Davies AN. A comparison of artificial saliva and chewing gum 

in the management of xerostomia in patients with advanced 
cancer. Palliat Med 2000; 14; 197-203 

27. Moritsuka M, Kitasako Y, Burrow MF, et al. Quantitative 

assessment for stimulated saliva flow rate and buffering capac- 
ity in relation to different ages. J Dent 2006; 34: 716-20 

28. Davies AN, Daniels C, Pugh R, et al. A comparison of artificial 

saliva and pilocarpine in the management of xerostomia in 
patients with advanced cancer. Palliat Med 1998; 12: 105-1 1 

29. Navazesh M, Chrisiensen C, Brightman V. Clinical criteria for 

the diagnosis of salivary hypofunction. J Dent Res 1992; 71: 
1363-9 

30. Meyer-Lueckel H, Kielbassa AM. Utilisation de succedanes 

salivaires chez les patients souffrant de xerostomie. Rev Mens 
Suisse Odontostomatol 2002; 1 12: 1049-58 

31. Navazesh M. Xerostomia in the aged. Dent Clin North Am 

1989; 33: 75-80 



Correspondence: Dr Stephane Mouly, Assistance Publique- 
Hopitaux de Paris, Hopital Lariboisiere, Ur\ite de 
Recherches Therapeutiques - Service de Medecine Interne 
A, 2 rue Ambroise Pare, 75010 Paris, France. 
E-mail: stephane.mouly@irb.aphp.fr 



© 2007 Adis Data Information BV. AH rights reserved. 



Drugs Aging 2007; 24 (11) 



